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ABSTRACT 



While all school districts are responsible for the 
management of their existing buildings, they often approach the task in 
different ways. This document presents two models that offer ways a school 
district administration, regardless of size, may introduce activities into 
its ongoing management process that will lead to improvements in earthquake 
safety for its existing buildings. Model A is intended for districts where 
facilities planning is mainly reactive, and crisis management is practiced. 
Model B is for districts where facilities planning is a proactive function 
within their overall facilities management process. Each model contains the 
following three parts: a description of the phases and activities making up 
the facilities management process for existing buildings; a description of 
the influences which affect specific activities of the facilities management 
process and the considerations which may be currently involved; and the risk 
reduction activities incorporated into the facilities management process that 
contribute to the reduction of risk in the district *s inventory of existing 
buildings. Attachments provide six case studies. (GR) 
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PREFACE 



In February 1992 the National Science Foundation (NSF) awarded a grant to Building Technology Inc. (BTl) funding a 
research project titled. Seismic Mitigation Strategies for Existing School Buildings Which are Subject to Earthquake Risk 
Throughout the Ur^ed States. This documrat is based on that research. The Co-Priricipal Investigators were Mr. David 
B. HatUs, president of BTI, and Dr. Frederick Krimgold of the Virginia Polytechnic Institute and State University. Mr. 
Melvjm Green, P£., president of Melvyn Green and Associates, served as a principal consultant BTl would hlcft to 
acknowledge the American Association of School Administrators (AASA) and the Council of the Great City Schools for 
the services and siqjport provided by them. 

Participants in the research included the following school districts: 

* Blytheville Public Schools (Blytheville, Aricansas) 

* Sdiool Administrative Unit #8 (Concord, New Hampshir e) 

* School Administrative Unit #21 ( Han^>ton, New Hamp shire) 

* Memphis City Schools (Memphis, Tennessee) 

* Board of Education of the Qty of New York (New Yoik, New York) 

* Ogden City Schools (Ogden, Utah) 

* Portland Public Schools (Portland, Oregon) 

* Seattle Public Schools (Seattle, Washington) 

On Novembo' 1 1 and 12, 1993 a review panel met to discuss the preliminary finding s of the research and advise the BTl 
team on die develcqiment of the information presented herein. Participants in this meeting included represratatives from 
the following school districts and organizations: 

* Blytheville Public Schools - BlytheviUe, Arkansas 

* Central Kitsap School District 401 - SDverdale, Washington 

* The Council of Educational Facility Planners International 

* Division of Risk Management -State of Utah 

* Fairbanks - Nordi Star School District - Fairbanks, Alaska 

* Federal Emergency Management Agracy 

* Iron County Schools- Cedar Clity, Utah 

* Memphis City Schools - Memphis, Tennessee 

* New York City Board of Education - New York, New York 

* Ogden City Schools - Ogden, Utah 

* Portland Public Schools - Portland, Oregon 

* St Louis Public Schools - St Louis, Missouri 

* Seattle Public Schools - Seattle, Washington 

* School District # 25 - Pocatello, Idaho 

* Tucson Unified Sdiool Distnet - Tucson, Arizona 

Under Federal Emergency Management Agency (FEMA) Contract #EMW-91-C-3636. Technology Tranter on Seismic 
Rehabilitation of Existing Buildings, awarded Sqrtcmber 1991, BTI with the assistance of Mr. Green and Dr. Krimgold 
has enhanced this document for use in workshops and other presentations. Under this contract BTI is responsible for the 
promotion and conduct of general audience and targeted audience workshops, the development of materials (including 
lectures, slides, videos, and publications) in support of these workshqrs, the preparation and delivery of pr^entations 
under a speakers bureau, and the distribution of the entire series of FEMA publications regarding the subject of seismic 
mitigation of existing buildings. 

BTI gratefully acknowledges the valuable assistance and cooperation provided by Mr. William A. Anderson, PhD., 

Head, Hazard Mitigation Section, National Science Foundation and Ms. Marilyn MacCabe, Project Officer, Federal 
Emergency Management Agency. 



DISCXAIMER - Any opirtiorts, findings, and conclusions or recommendatiois expressed in this material are 
those of the authors and do not necessarily refiect the views of the National Science Foundatiem or Federal 
Emergency Manag ement Agency. 
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EXECUTIVE SUMMARY 




The following document, Facilities M anagement of Existing Buildings , consists of two models 
(MODEL A and MODEL B), which suggest ways that a school district administration, regard- 
less of its size, may introduce activities into its ongoing management process which will lead to 
improvements in the earthquake safety of its existing building stock. These activities help 
establish a feasible balance between risk reduction and cost, and could save lives, reduce inju- 
ries, and protect property. 

All school districts are responsible for the management of their existing buildings. Some ap- 
proach this task explicitly and formally, while other districts operate on a more informal basis. 
MODEL A is intended for those districts where facilities planning is mainly reactive, and crisis 
management is practiced. MODEL B is intended for those districts where facilities planning is a 
proactive function within their overall facilities managem ent process. 

Each model contains three parts: 

THE PROCEISS — A simplified description of the phases and activities which make up the 
facilities management process for existing buildings. 

PRESSURES - A general description of the influences which affect the specific activities of the 
facilities management process and the seismic considerations which may currently involved. 

SEISMIC RISK REDUCTION ACnVITffiS — A description of activities which, when 
incorporated into the facilities management process, could contribute to the reduction of seismic 
risk in the district’s inventory of existing buildings. 

These models do not explicitly reflect all of the different modes of operation of school districts. 
These differences may be a function of a number of factors such as the district’s size, the degree 
of the board’s involvement in its management, or the degree of state funding and involvement. 
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Several precepts should be kept in mind when applying these models: 
DISAS’EERS AND HAZARDS 



EARTHQUAKES are natural disasters. Buildings and their occupants are vulnerable to earth- 
quakes. They axe also vulnerable to other NATURAL DISASTERS — hurricanes, storms, 
floods, etc., and to other HAZARDS — asbestos, radon, lead paint, etc. These models address 
vulnerability to earthquakes. However the chance of success in the implementation of their 
recommendations will be greater if it is part of a comprehensive approach to building safety and 

multi-hazard mitigation. 

MITIGATION rRTTFRTA 

The recommendations in these models primarily address the LIFE SAFETY of building occu- 
pants. Following them relates directly to the responsibility of school districts, and the potential 
LIABILITY of districts for loss or injury suffer^ by their pupils and employees. However, 
school districts may apply other progressively stricter criteria — BUILDING DAMAGE CON- 
TROL or CONTTNUTTY OF USE — in ^proaching the reduction of their earthquake vulner- 
abiflty. A similar approach to facilities management can be used to meet each of these levels of 
mitigation criteria. 

M mGATION MEASURRS 

The mitigation measures recommended in the models, while concentrating on buildings, fall into 
our related categories: CURRICULUM — raising pupil and teacher awareness and understand- 
ing of earthquakes. DRILLS — raising occupants’ awareness of earthquake hazards and prepar- 
ing for them. BUILDING CONTENTS — reducing risks from earthquake damage to equip- 
ment, furnishing, and unsecured objects in buddings. BUILDINGS — reducing risks from 
earthquake damage to parts of buildings and from building collapse. 
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I. 



THE FACILITIES MANAGEMENT PROCESS 



PHASES AND ACTIVITIES 



The facilities management process for existing buildings can be viewed as consisting of five 
phases of activities: 



occupancy 

planning 

budgeting 

funding 

implementation 



The facilities management process is generic, and while local variations occur, it is generally 
followed, explicitly or implicitly by most school districts. In some cases the p lannin g and bud- 
geting phases are combined, while in other cases there is a distinct educational p lanning phase. 
Each phase and activity is briefly discussed below. 
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The Process - Phases and Activities 

A - REACTIVE FACILITIES PLANNING 



OCCUPANCY 



The occupancy phase includes three basic activities: 

• Use 

• Operation 

• Maintenance 



Use 

This activity consists of all the functions that the facility is intended to shelter and to support. In 
the case of school facilities these include educational, support and ancillary functions. The 
educational functions are determined by educational philosophy, demographics, sociological and 
anthropological factors, civil rights, resources, etc. Support functions include administration and 
management Ancillary functions include recreational program and community activities. 

These functions are carried out in each facility under the authority of the principal by the teach- 
ers, the students or the principal. 

Operation 

Facilities operation consists of all the activities and functions which the facility and its compo- 
nents must perform in order to support the use. Examples are the mechanical functions (heating, 
cooling, ventilation), electrical functions (lighting, conununications, alarm) and plumbing func- 
tions. 

Operation functions may be carried out by custodial staff of the district or the facility and/or by 
contractors. 

Maintenance 

Maintenance includes all the activities required to enable the use and operation of the building to 
be earned out continuously over a period of time. They can be broken down into custodial 
maintenance, routine maintenance and repair. 

Maintenance functions may be carried out by custodial staff of the district or the facility and/or 
by contractors. 
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PROCESS - PHASES AND ACTIVITIES 
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The planning phase consists of the projection and forecasting of future needs, which may be 
governed by policies adopted by the Board, and in some cases, by state requirements. Educa- 
tional plaiming can be carried out periodically or continuously, and can vary as to the time period 
covered by the projections and forecasts. Planning functions may be carried out by the school 
district administration, with or without the assistance of consultants. 

In some districts the plaiming and budgeting phases are combined, with planning not being a 
distinct or particularly robust activity. 

In some districts there is a formalized educational planning phase which provides input into the 
budgeting phase. Educational plaiming attempts to formulate future educational programs and 
their support needs by analyzing and forecasting several factors, such as: 

• demographics (population growth or decline, neighborhood shifts, etc.) 

• educational philosophy, including special education, adult education, etc. 

• educational technology (computers, telecommunication, video-communication, 
etc). 

• cultural and sociological factors 

• federal and state man date s 

• equity and civil rights 

Absent a proactive strategic facilities planning activity, the support for future educational pro- 
grams imposes facility requirements defined by parameters such as numbers of classrooms, 
central facilities, and square footage. This provides input into the definitions of overall capital 
improvement needs, but is not detailed enough to be considered as formal facilities p lannin g 
(MODEL B). 
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BUDGETING 



The budgeting phase consists of the projection of future financial resources required to meet 
future needs. It is carried out annually (covering a period of one or more years) by the school 
district administration (superintendent, business manager) and the board. There are three 
elements of the budget which are relevant to the discussion of facilities management: 

* capital 

* maintenance 

* insurance 

Capital budgets generally relate to the acquisition of buildings and major syste ms , the occurrence 
of which is not annual or repetitive, and which can therefore be amortized. 

Maintenance budgets generally relate to recurring annual expenditures, and address existing 
inventories of buildings and systems without adding to the inventories. However, the distinction 
between capital and maintenance budgets varies from one school district to the next. At one 
extreme is a total separation, mandated by law, labor jurisdiction or other factors. At the other 
extreme is a rather unclear separation between the two. Maintenance budgets are often part of 
the operations budgets, or general fund budget, with maintenance funds often reportedly being 
used to cover shortfalls in operations. (The latter practice has reportedly contributed to the 
growth of deferred maintenance in many school districts.) 

Insurance budgets may be used in different ways, including the purchase of insurance, contribu- 
tions into a regional or statewide risk and insurance pool, and the funding of a self-insurance 
reserve. Of relevance to facilities management are property and general liability insurance. 

In districts where formalized planning is not practiced, budgets are developed annually in 
response to internal pressures from the use phase. Facility decisions are usually direct responses 
to these pressures, with little or no forecastin g 
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PROCESS - PHASES AND ACTIVITIES 






FUNDING 



The funding phase consists of those activities required to obtain the financial resources to meet 
the budgets. The funding of school budgets in general, and of the three budget elements noted 
above (capital, maintenance, insurance), varies from district to district. 

There is great variation among states as to the extent of state contribution to local school bud- 
gets. Some states limit their contribution to capital budgets and others to a general fund. States 
may use different formulas for the allocation of resources to school districts in order to achieve 
equalization. 



School districts can fund their budgets by various combinations of taxation and debt, both of 
which are in some cases controlled or limited by state constitutions or by periodic voter initia- 
tives. Different school budgets may be subject to varying requirements of approval of taxation 
and/or debt by the electorate. At one extreme, school boards are authorized to issue bonds 
without additional approval. At the other extreme, there are districts where local school budgets 
must be voted at town meetings. 



There are many local variations in funding where school districts, municipalities and counties 
have overlapping jurisdictions. 
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IMPLEMENTATION 



The implementation phase includes design and construction, and can be broken down into three 
categories of projects, of which the latter two are relevant to existing buildings: 

* acquisition projects 

* capital improvement projects 

* maintenance projects 

Capital improvement and maintenance projects are managed by district staff and carried out by 
district staff and by contractors. The management of these two categories may be separated or 
combined, depending on issues of labor jurisdiction and legal authority. 
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PROCESS - PHASES AND ACTIVITIES 





Maintenance 




II. PRESSURES ON THE FACILITIES MANAGEMENT PROCESS 

AND 

RELATED SEISMIC CONSIDERATIONS 



The forces, or pressures, which influence the facilities management process can be thought of as 
INTERNAL — those generated from within the school district and its adminis tration, and 
external — those imposed on school districts by outside entities. Both internal and external 
pressures can be or can become the sources for seismic considerations influencin g facilities 
management decisions. 
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External (| ) and Internal (f ) Pressures 

A - REACTIVE FACILITIES PLANNING 



INTERNAL PRESSURES 



Absent a proactive strategic facilities planning activity (MODEL B), internal pressures are: 

• complaints generated in the occupancy phase, 

• policies adopted by the Board, and 

• budgetary constraints. 

Complaints Generated in the Occupancy Phase - In the context of reactive facilities management, 
complaints form the basis for what has been called the “squeaky wheel” approach to facilities 
management. 

Seismic Considerations - There are examples where the occurrence of school damage 
in an earthquake (e.g., 1949 Seattle) led to seismic retrofit activities. This may occur 
again as a result of the school damage experienced in the recent moderate Northwest 
Oregon earthquake (March 25, 1993). When school occupants (and parents of the 
student body) become informed of the potential seismic hazards, they may provide 
the pressure leading to seismic retrofits ("the squeaky wheel"). 
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PRESSURES AND SEISMIC CONSIDERATIONS 
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INTERNAL PRESSURES 



Policies Adopted bv the Board - School Boards may, from time to time, adopt written policies on 
issues of political and social significance. These policies guide the actions of the district 
administration. 

Seismic Considerations - School Boards may adopt policies addressing seismic 
issues. 

Budgetary Constraints - Political and economic conditions in many parts of the country have 
placed severe limitations on school budgets. This problem is often exacerbated by a variety of 
unfunded mandates imposed on school districts by the federal and state governments (external 
pressures). 

Seisnuc Considerations - The strategy of integrating incremental seismic retrofit 
with other work, which is an integral part of this facilities management model, can 
provide a method for addressing seismic risk reduction within budget constraints. 
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EXTERNAL PRESSURES 



Federal and State Mandates and Programs - Federal and state programs may establish require- 
ments affecting the occupancy and implementation phases which have facilities implications 
(e.g., ADA and OSHA requirements). Usually these requirements address issues of health and 
safety. They impose costs on school districts, and while sometimes they are accompanied by 
funding, often they are not. Additionally, governmental funding programs may entail facilities 
requirements in participating school districts (e.g., energy conservation). 

Seismic Considerations - Seismic retrofit mandates for schools have existed in 
California since the 1930s. Other Federal and state programs that have facilities 
implications (e.g., improved access and safety, energy conservation and technology 
improvements) provide opportunities for integrating incremental seismic retrofit, 
which is an integral part of this facilities management model. 
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EXTERNAL PRESSURES 



Codes and Code Enforcement - Building codes rarely include requirements on the occupancy 
phase of buildings, that is, on use, operation or maintenance. There may be other ordinances 
such as fire codes, that do impose such requirements. However, building codes do contain 
requirements on the implementation phase, in cases of repair, renovation or addition to existing 
buildings. These requirements may be enforced by a state or local agency, or there may be a 
requirement that school district staff be responsible for the enforcement (for example, in the state 
of Utah). 

Seismic Considerations - State and local building codes may impose seismic retrofit 
requirements on existing buildings. Recent examples include codes or statutes 
passed in Utah ^ , Massachusetts Arkansas ^ and Missouri.^ 



R156-56-20 Amendments to the UBC 
[Statewide amendments to the Uniform Building Code] 



2 




3 



Proposed Revisions to Massachusetts State Building Code: Structural Provisions for 
Existing Buildings 
[September 17, 1992] 

Act 1100 1991: An Act to Safeguard Life, Health and Property by Requiring Earth- 
quake Resistant Design for All Public Structures to be Constructed or Remodeled 
Within the Boundaries of this State Be ginnin g September 1991. 



Revised Statutes of Missouri 1992: Earthquakes - Seismic B uildin g and Construction 
Ordinances 319^00 
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EXTERNAL PRESSURES 



Emergency Management - State or local emergency management agencies may assign specific 
roles that school buildings must perform in case of natural disasters, including earthquakes. This 
may affect the occupancy phase by requiring periodic exercises involving building occupants. 

Seismic Considerations - Emergency management plans related to the role of school 
facilities in a disaster may be general and broad, or detailed and specific. In some 
cases, specific schools are assigned specific functions they are to perform in the post- 
disaster environment, such as emergency shelter, feeding and disaster assistance. 
Portland, Oregon’s emergency response plan is an example of such specific plan- 
ning. (See Attachment A for excerpt from Portland Case Study, dated April 8, 
1994.) In such cases a legitimate question is *ln what condition will the building be 
following an earthquake?” 
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PRESSURES AND SEISMIC CONSIDERATIONS 
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EXTERNAL PRESSURES 



Risk and Insurance Management - State and/or local school district risk and insurance manage- 
ment may have a direct or indirect role in the budget phase of the process, as regards the 
decisions related to insurance. These decisions include self insurance (i.e., taking the losses), 
purchasing insurance, and taking loss reduction measures (i.e., mitigation). 

Seismic Considerations - In areas of seismic risk the risk of building loss or damage, 
the risk of occupant deaths or ipjuries, and the risk of school district liability must 
all be assessed. The decision of whether or not to seek earthquake property and 
casualty insurance coverage and general liability coverage must be made. Insurance 
companies which offer such coverage may offer incentives to customers who under- 
take loss reduction measures in the form of seismic retrofit. 
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III. SEISMIC RISK REDUCTION ACTIVITIES 



Consider adding the following activities to the current facilities mana gement process. They will 
contribute to the reduction of seismic risk in a district's existing building inventory. These 
activities relate to the internal and the external pressures infl uencing the process. 




A-18 



26 



OCCUPANCY I PLANNING I BUDGETING I FUNDING I IMPLEMENTATION 



< 

w 

a: 

♦ 



w 
m 

% 
z 
< 

m 



< 

a: 

m 

o 




t t 

li. li. 

O O I- 



a: 

lij ^ ^ 

Q. F 



liJ 



♦ ♦ 



c 

o 




D 



CC d 
D CE 
O Q 



♦ ♦ ♦ 



CO 

I- 

z 

liJ 

I- 

z 

o 

o 



o 

g 

t 




E 

*53 

i/) 




04 




A-19 



- REACTIVE FACILITIES PLANNING 



INTERNAL PRESSURES 



A.l Risk Reduction Policy 

Get the Board to adopt a policy statement on seismic risk reduction. 
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INTERNAL PRESSURES 



A.2 Earthquake Curriculum 

Introduce balanced awareness of seismic risk within the school 
population (students, teachers, parents) by introducing the subject 
into the curriculum. Provide timely and appropriate information 
such as the experience of school facility performance in recent 
earthquakes. 

See FEMA 159, EARTHQUAKES - A Teacher’s Package for K-6 Grades . (See Attach- 
ment B for a short description and ordering instructions for this and other related 
publications.) 



A3 Drills 

Introduce earthquake drills and appropriate earthquake prepared- 
ness materials into the regular school program. 

See FEMA 88, Guidebook for Developing a Schoo l Earthquake Safety Program, and 
FHMA 88a, Earthquake Safety Ac tivities for Children . (See Attachment B for a short 
description and ordering instructions for this and other related publications.) 
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INTERNAL PRESSURES 



A.4 Building Contents Mitigation 

Implement measures to reduce or eliminate risks from earthquake 
damage to equipment, furnishings, and unsecured objects in build- 
ings, as part of routine or preventive maintenance. 



Work may include such items as: 

• bracing ceiling panels and fixtures, 

• anchoring of water heaters and piping, 

• fastening desktop equipment, 

• anchoring bookcases and storage shelves, 

• restraint of objects on shelves, and 

• addition of automatic gas shutoffs. 

See FEMA 241. Nonstructural Earthquake Haz ards in Schools. (See Attachment B for a 
short description and ordering instructions for this and other related publications.) 

Similar documents have been published by the states of C^alifomia (Identification and 
Reduction of Nonstructural Earthquak e Hazards in California Schools. Bay Area Re- 
gional Earthquake Preparedness Project and Office of the State Architect, February 1990) 
and Washington (Non-Structural Earthquake Hazards Manual . Superintendent of Public 
Instruction, July, 1989). 
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INTERNAL PRESSURES 



A.5 



Seismic Retrofit in Scopes of Work 



When implementing capital improvement and/or maintenance 
projects, identify related incremental seismic retrofit measures using 
Incremental Seismic Retrofit Opportunities as a reference. Add 
these seismic retrofit measures to the project specification. 



Work classifications may differ from district to district, but will fall into one or more of 
the following categories: 



Additions to existing buildings 
Renovations of existing buildings 
Building systems replacements 
Building systems repairs 



When adding seismic retrofit to other work, attention should be paid to keeping the bid 
packages simple. 
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INTERNAL PRESSURES 



A.6 Seismic Retrofit Project Management 

The implementation of the incremental seismic retrofit measures in combination 
with other building work may require detailed project design and bid-packaging. 

* Consider designating a Project Manager familiar with the 
rationale of incremental seismic retrofit, as the District’s 
representative on the project team. 

* Present the rationale behind the retrofit measures to the 
professionals (in-house or consultant architects/engineers) 
responsible for preparing the bid documents for projects which 
include incremental seismic retrofit work. This is necessary to 
assure that the risk reduction objectives are actually achieved. 

* Conduct a pre-bid conference to fully explain the seismic 
risk reduction objectives to all prospective bidders. 
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A.7 Proactive Facilities Planning 

Consider introducing proactive strategic facilities planning as a for 
malized activity of the facility management process and move to 
MODEL B. 



Some of the advantages of proactive facilities planning are: 

• a more rational approach to budgeting (near and long term), 

* the implementation of ct^ital investments in accordance with previously estab- 
lished priorities, 

* a locus for funneling all the internal and external pressures that affect facilities 
into a single, balanced plan, and 

• an opportunity to coordinate with other related activities such as risk management 
and emergency management. 
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EXTERNAL PRESSURES 



A.8 Federal and State Mandates and Programs 

Become familiar with the seismic retrofit requirements, currently 
imposed by federal and state programs, or under consideration for 
the future. 

In the case of small and medium school districts this might best be accomplished by 
means of a service provided by a Regional Educational Service Agency, by a state 
agency, or an applicable trade association. 

In the case of large districts this may be accomplished by assigning a “seismic regulations 
watch” to an individual in the facilities department 
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EXTERNAL PRESSURES 



A.9 Codes and Code Enforcement 

Become familiar with the seismic retrofit requirements of building 
codes, and other codes and ordinances, either currently imposed or 
under consideration for the future. 

In the case of small and medium school districts this might best be accomplished by 
means of a service provided by a Regional Educational Service Agency, by a state 
agency, or an applicable trade association. 

In the case of large districts this may be accomplished by assigning a “seismic codes 
watch” to an individual in the facilities departmenL or by assigning seismic responsibility 
to a general code monitoring activity if one already exists. 
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EXTERNAL PRESSURES 



A.10 Emergency Management 

* Establish liaison with emergency management agencies and 
volunteer agencies (e.g., the Red Cross). 

* Become familiar with the post-disaster role of schools in the 
local emergency response plans. 



Get the post-disaster role defined in as specific and detailed a way as possible, assigning 
specific functions to specific facilities. Then ask the emergency planning team the 
question of what condition those specific facilities are likely to be in following an earth- 
quake, and simulate that condition in subsequent exercises. 



Determine the impact of the post-disaster role on seismic retro- 
fit priorities. 

Become active in the emergency planning process. 
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A.ll Risk and Insurance Management 

• Assess the earthquake risk and vulnerability of aU facilities. 

• Evaluate the need for earthquake property and casualty insur- 
ance, as weU as liability coverage 

• Evaluate the impact of loss reduction measures. 

• Determine the availability of incentives for seismic retrofit 
actions from the insurance carrier. 
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I. 



THE FACILITIES MANAGEMENT PROCESS 



PHASES AND ACTIVITIES 

The facilities management process for existing buildings can be viewed as consisting of five 
phases of activities: 

* occupancy 

* planning 

* budgeting 

* funding 

* implementation 

The facilities management process is generic, and while local variations occur, it is generally 
followed, explicitly or in^licitly by most school districts. Each phase and activity is briefly 
discussed below. 
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The Process — Phases and Activities 

B - PROACTIVE FACILITIES PLANNING 



OCCUPANCY 



The occupancy phase includes four basic activities: 

• Use 

• Operation 

* Maintenance 

* Facilities Assessment 



Use 

This activity consists of all the functions that the facility is intended to shelter and to support. In 
the case of school facilities these include educational, support and ancillary functions. The 
educational functions are determined by educational philosophy, demographics, sociological and 
anthropological factors, civil rights, resources, etc. Support functions include administration and 
management. Ancillary functions include recreational program and community activities. 

These functions are carried out in each facility under the authority of the principal by the teach- 
ers, the students or the principal. 

Operation 

Facilities operation consists of all the activities and functions which the facility and its compo- 
nents must perform in order to support the use. Examples are the mechanical functions (heating, 
cooling, ventilation), electrical functions (lighting, co mmuni cations, alarm) and pl umbin g func- 
tions. 

Operation functions may be carried out by custodial staff of the district or the facility and/or by 
contractors. 

Maintenance 

Maintenance includes all the activities required to enable the use and operation of the building to 
be carried out continuously over a period of time. They can be broken down into custodial 
maintenance, routine maintenance and repair. 

Maintenance functions may be carried out by custodial staff of the district or the facility and/or 
by contractors. 
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Eacilities Assessment 

This activity consists of the survey or inspection of the school facilities on a scheduled basis. It 
may also include a review of documents, such as archival building plans, for the purpose of 
retrieving specific information. The puipose(s) of the surveys or inspections is to determine the 
facilities’ condition and develop a database in relation to one or more of the following categories 
of need: 

• user complaints 

• maintenance needs 

• preventive maintenance needs 

• specific environmental hazards 

- asbestos 

- lead paint 

- lead 

- radon 

- other 

SpeciHc surveys or inspections may be mandated by federal, state or local laws/programs (exter- 
nal pressures). Others may be required by the district’s own management practices (internal 
pressures). 

These surveys/inspections may be carried out by a variety of entities: 

• federal personnel (OSHA, EPA) 

• state personnel (fire marshal, code enforcement, environmental, health, education) 

• city/county personnel 

• school district personnel (custodial, facilities, principals, other) 

• school district contracted personnel (e.g., asbestos) 

• consultants 

These surveys may or may not be coordinated as to schedule, content, personnel etc. The sur- 
veys can benefit from the use of prepared inspection forms or checklists, though not all districts 
use them. (See Attachment C, exceipt from New York City Case Study for a systematic use of 
inspection forms). Finally, districts may vary as to the extent and specific nature of their record 
keeping and reporting. 



• structural hazards 

• fire/life safety 

• environmental quality 

• educational adequacy 

• energy use/conservation 

• accessibility 

• other 
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PLANNING 



The planning phase consists of the projection and forecasting of future needs, which may be 
governed by policies adopted by the Board, and in some cases, by state requirements. It can be 
carried out periodically or continuously, and can vary as to the time period covered by the pro- 
jections and forecasts. Planning functions may be carried out by the school district administra- 
tion, with or without the assistance of consultants. 

Planning consists of two separate but related activities — educational p lanning and facilities 
planning. 

Educational Planning 

Educational Planning attempts to formulate future educational programs and their support needs 
by analyzing and forecasting several factors, such as: 

• demogr^hics (population growth or decline, neighborhood shifts, etc.) 

• educational philosophy, including special education, adult education, etc. 

• educational technology (computers, telecommunication, video-communication, 
etc.) 

• cultural and sociological factors 

• federal and state mandate s 

• equity and civil rights 
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Facilities Planning 



The preparation of long range facility plans, strategic facility'plans, or some similar designation, 
may be mandated by the state or generated by the district. It combines the products of two 
distinct activities — the educational plan and the facilities assessment database (see above) — 
into a detailed projection of facility requirements. The projection may cover a defined time 
frame, such as five years. 

Different districts may use different classifications of projects in their facilities plans, reflecting a 
variety of legal, administrative, jurisdictional and other factors. A comprehensive facilities plan 
should include the following elements (however they may be classified): 



new construction 
additions to existing buildings 
renovations of existing buildings 
building systems replacements 



building systems repairs 
scheduled maintenance 
preventive maintenance 
building disposition (change of use, 
sale, demolition) 



The plan will identify the time frames in which each project is to be accomplished, and may 
include cost estimates. 

Some experts have conceptulized the facilities plan as consisting of four general categories, 
which may provide guidance for budgeting: 

• plant renewal 

• plant adaption 

• catchup maintenance 

• new construction 



If effective, the facilities plan will be used as a budgeting tool, and will provide direct inputs into 
the budget process. It should be revised and updated on a routine basis so as to reflect: 

• changes in the educational plan 

• revised facilities assessments 

• budgeting and funding realities 

• implementation 
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BUDGETING 



The budgeting phase consists of the projection of future financial resources required to meet 
future needs. It is carried out annually (covering a period of one or more years) by the school 
district administration (superintendent, business manager) and the board. There are three ele- 
ments of the budget which are relevant to the discussion of facilities management: 

* capital 

* maintenance 

* insurance 

Capital budgets generally relate to the acquisition of buildings and major systems, the occurrence 
of which is not annual or repetitive, and which can therefore be amortized. 

Maintenance budgets generally relate to recurring annual expenditures, and address existing 
inventories of buildings and systems without adding to the inventories. However, the distinction 
between capital and maintenance budgets varies between school districts. At one extreme is a 
total separation, m andated by law, labor jurisdiction or other factors. At the other extreme is a 
rather unclear separation between the two. Maintenance budgets are often part of the operations 
budgets, or general fund budget, with maintenance funds often reportedly being used to cover 
shortfalls in operations. (The latter practice has reportedly contributed to the growth of deferred 
maintenance in many school districts.) 

Insurance budgets may be used in different ways, including the purchase of insurance, contribu- 
tions into a regional or statewide risk and insurance pool, and the f unding of a self-insurance 
reserve. Of relevance to facilities management are property and general liability insurance. 
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FUNDING 



The funding phase consists of those activities required to obtain the financial resources to meet 
the budgets. The funding of school budgets in general, and of the three budget elements noted 
above, varies from district to district 

There is great variation among states as to the extent of state contribution to local school bud- 
gets. Some states limit their contribution to capital budgets and others to a general fund. States 
may use different formulas for the allocation of resources to school districts in order to achieve 
equalization. 

School districts can fund their budgets by various combinations of taxation and debt, both of 
which are in some cases controlled or limited by state constitutions or by periodic voter initia- 
tives. Different school budgets may be subject to varying requirements of approval of taxation 
and/or debt by the electorate. At one extreme, school boards are free to issue bonds without 
additional approval. At the other extreme, there are districts where local school budgets must be 
voted at town meetings. 

There are many local variations in funding where school districts, municipalities and counties 
have overlapping jurisdictions. 
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IMPLEMENTATION 



The implementation phase includes design and construction, and can be broken down into three 
categories of projects, of which the latter two are relevant to existing buildings: 

• acquisition projects 

• capital improvement projects 

• maintenance projects 

Capital improvement and maintenance projects are managed by district staff and carried out by 
district staff and by contractors. The management of these two categories may be separated or 
combined, depending on issues of labor jurisdiction and legal authority. 
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II. PRESSURES ON THE FACILITIES MANAGEMENT PROCESS 

AND 

RELATED SEISMIC CONSIDERATIONS 



The forces, or pressures, which influence the facilities management process can be thought of as 
internal — those generated from within the school district and its adminis tration, and 
EXTERNAL — those inq)osed on school districts by outside entities. Both internal and external 
pressures c&n be or can become the sources for seismic considerations influencing facilities 
management decisions. 
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External (|) and Internal (f) Pressu res 

B - PROACTIVE FACILITIES PLANNING 



INTERNAL PRESSURES 



Internal pressures are: 

• complaints generated in the occupancy phase, 

• policies adopted by the Board, and 

• budgetary constraints. 

By definition, the proactive strategic facilities planning activity becomes the vehicle for channel- 
ing these three internal pressures, and others, generated by the planning process, into capital 
improvements and maintenance. 

Complaints Generated in the Occupancy Phase - These complaints, together with the results of 
the facilities assessment activity provide inputs into the facilities planning activity. 

Seismic Considerations^- There are examples where the occurrence of school 
damage in an earthquake (e.g^ 1949 Seattle) led to seismic retrofit activities. This 
may occur again as a result of the school damage experienced in the recent moder- 
ate Northwest Oregon earthquake (March 25, 1993). When school occupants 
become informed of the potential seismic hazards, they may provide the pressure 
leading to seismic retrofits ("the squeaky wheel"). 

School facilities assessments and strategic plans may address seismic vulnerahility. 
For examples see Attachment D for excerpt from Seattle Case .Study and Attach- 
ment E for excerpt from Portland Case Study. 
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PRESSURES AND SEISMIC CONSIDERATIONS 






EXTERNAL PRESSURES 



Policies Adopted by the Board - School Boards may, from time to time, adopt written policies on 
issues of political and social significance. These policies guide the actions of the district 
administration. 

Seismic Considerations - School Boards may adopt policies addressing seismic 
issues. 



Budgetary Constraints - PoUtical and economic conditions in many parts of the country have 
placed severe limitations on school budgets. This problem is often exacerbated by a variety of 
unfunded mandates imposed on school districts by the federal and state governments (external 
pressures). 

Seismic Considerations - The strategy of integrating incremental seismic retrofit 
with other work, which is an integral part of this facilities management model, can 
provide a method for addressing seismic risk reduction within budget constraints. 
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EXTERNAL PRESSURES 



External pressures and their respective seismic considerations should be channeled into the 
facilities planning activity and should be addressed therein. They fall into several categories: 

Federal and State Mandates and Programs - Federal and state programs may establish require- 
ments affecting the occupancy and implementation phases which have facilities implications 
(e.g., ADA and OSHA requirements). Usually these requirements address issues of health and 
safety. They impose costs on school districts, and while sometimes they are accompanied by 
funding, often they are not. Additionally, governmental funding programs may entail facilities 
requirements in participating school districts (e.g., energy conservation). 

Seismic Considerations • Seismic retrofit mandates for schools have existed in 
California since the 1930s. Other Federal and state programs that have facilities 
implications (e.g., improved access and safety, energy conservation and technology 
improvements) provide opportunities for integrating incremental seismic retrofit, 
which is an integral part of this facilities mana gement model. 
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PRESSURES AND SEISMIC CONSIDERATIONS 









EXTERNAL PRESSURES 



Codes and Code Enforcement - Building codes rarely include requirements on the occupancy 
phase of buildings, that is, on use, operation or maintenance. There may be other ordinances that 
do impose such requirements. However, building codes do contain requirements on the imple- 
mentation phase, in cases of repair, renovation or addition to existing buildings. These require- 
ments may be enforced by a state or local agency, or there may be a requirement that school 
district staff be responsible for the enforcement (for example, in the state of Utah). 

Seismic Considerations - State and local building codes may impose seismic 
retrofit requirements on existing buildings. Recent examples include codes or 
statutes passed in Utah^ , Massachusetts 2, Arkansas ^ and Missouri.^ 



1 

R156-56-20 Amendments to tbe UBC 
[Statewide amendments to the Uniform Building Code] 

2 

Proposed Revisions to Massachusetts State B uilding Code: Structural Provisions for 
Existing Buildings 
[September 17, 1992] 

3 

Act 1100 1S191: An Act to Safeguard Life, Health and Property by Requiring Earth- 
quake Resistant Design for All Public Structures to be Constructed or Remodeled 
Within the Boundaries of this State Be ginning September 1S191. 

4 

Revised Statutes of Missouri 1992: Earthquakes - Seismic Building and Construction 
Ordinances 319.200 
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EXTERNAL PRESSURES 



Emergency Management - State or local emergency management agencies may assign specific 
roles that school buildings must perform in case of natural disasters, including earthquakes. This 
may affect the occupancy phase by requiring periodic exercises involving building occupants. 

Seismic Considerations - Emergency management plans related to the role of school 
facilities in a disaster may be general and broad, or detailed and specific. In some 
cases, specific schools are assigned specific functions they are to perform in the post- 
disaster environment, such as emergency shelter, feeding and disaster assistanp**. 
Portiand, Oregon’s emergency response plan is an example of such specific plan- 
ning. (See Attachment A for excerpt from Portland Case Study, dated April 8, 
1994.) In such cases a legitimate question is **In what condition will the building be 
following an earthquake?” 
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PRESSURES AND SEISMIC CONSIDERATIONS 





EXTERNAL PRESSURES 



Risk and Insurance Management - State and/or local school district risk and insurance manage- 
ment may have a direct or indirect role in the budget phase of the process, as regards the deci- 
sions related to insurance. These decisions include self insurance (i.e., taking the losses), 
purchasing insurance, and taking loss reduction measures (i.e., mitigation). 

Seismic Considerations - In areas of seismic risk the risk of building loss or damage, 
the risk of occupant deaths or usuries, and the risk of school district liability must 
all be assessed. The decision of whether or not to seek earthquake property and 
casualty insurance coverage and general liability coverage must be made. Insurance 
companies which offer such coverage may offer incentives to customers who under- 
take loss reduction measures in the form of seismic retrofit 
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III. SEISMIC RISK REDUCTION ACTIVITIES 



Consider adding the following activities to the current facilities manag ement process. They 
will contribute to the reduction of seismic risk in a district's existing b uildin g inventory. These 
activities relate to the internal and the external pressures influencing the process. 
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PROACTIVE FACILITIES PLANNING 



INTRODUCTION 



FEMA has developed a series of documents which provide guidance for addressing the seismic 
vulnerability of existing buildings. These consist of: 

• Rapid Visu al Screening of Buildings for Potential Seismic Hazards — A technique 
for screening out the relatively more hazardous buildings in a large inventoiy, so 
that they can be addressed in more detail. (FEMA 154 & 155). 

• NEHRP Handbook for the Seismic Ev aluation of Existing Buildings — Engineer- 
ing guidance on how to evaluate categories of buildings in order to determine 
effective retrofit measures. (FEMA 178). 

• NEHRP Handbook for Seismic Rehabilitation of Existing Buildings — Specific 
techniques of effective retrofit. (FEMA 172). 

The first two FEMA documents relate to ASSESSMENT. They define and u tiliz e structural 
building classifications, some of which do not apply to school facilities in the US, and others of 
which need to be expanded and broken down further in order to be applied effectively to com- 
mon school building types. Furthermore, Rapid Visual Screening is a technique applicable to 
large inventories of buildings, and is therefore potentially applicable in large school districts. 
Small and medium districts can probably arrive at the screening result using a more abbreviated 
technique. The accompanying documents A Guidebook to FEMA 154 for Use in the Screening 
Pf Sghwl Buildings and A Guidebook to FEMA 178 for U se in the Evaluation of School Build- 
ingS, which have been developed on the basis of these two FEMA documents, are specifically 
applicable to existing school buildings. 

The third of the FEMA documents mentioned above (FEMA 172), together with the accompany- 
ing document Incremental Seismic Retrofit Opp ortunities , will help district facility planners in 
the PLANNING and IMPLEMENTATION phases. 
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INTERNAL PRESSURES 



B.l Risk Reduction Policy 

Get the Board to adopt a policy statement on seismic risk reduction. 
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ItsfTERNAL PRESSURES 



B.2 Curriculum 

Introduce balanced awareness of seismic risk within the school 
population (students, teachers, parents) by introducing the subject 
into the curriculum. Provide timely and appropriate information 
such as the experience of school facility performance in recent 
earthquakes.. 

See FEMA 159. EARTHQUAKES - A Teacher’s Eackaee for K-6 Grades . (See Attach- 
ment B for a short description and ordering instructions for this and other related 
publications.) 

B.3 Drills 

Introduce earthquake drills and appropriate earthquake prepared- 
ness materials into the regular school program. 

See FEMA 88, Guidebook for Developing a School Earthquake Safety Program, and 
EEMA 88a. Earthquake Safety Activitie s for Children . (See Attachment B for a short 
description and ordering instructions for this and other related publications.) 
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INTERNAL PRESSURES 



B.4 Building Contents Mitigation 

Implement measures to reduce or eliminate risks from earthquake 
damage to equipment, furnishings, and unsecured objects in build- 
ings, as part of routine or preventive maintenance. 

Work may include such items as: 

• bracing ceiling panels and fixtures, 

• anchoring of water heaters and piping, 

• fastening desktop equipment, 

• anchoring bookcases and storage shelves, 

• restraints of objects on shelves, and 

• addition of automatic gas shutoffs. 

See FEMA 241, Nonstructural Earthquake Hazards in Schools . (See Attachment B for a 
short description and ordering instructions for this and other related publications.) 

Similar documents have been published by the states of California (Identification and 
Reduction of Nonstructural Earthqu ake Hazards in California Schools . Bay Area Re- 
gional Earthquake Preparedness Project and Office of the State Architect, Febraury 1990) 
and Washington (Non-Structural Earthquake Hazards Manual . Superintendent of Public 
Instruction, July, 1989). 
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INTERNAL PRESSURES 



B.5 Seismic Safety Screening and Evaluation 



Seek efficient ways to incorporate appropriate seismic screening and 
evaluation procedures into facility assessment activities. Begin 
with a determination of the status of the archival records. If build- 
ing plans are available, a document review for the determination of 
building types is the first step in seismic screening. 

See Attachments D and E for excerpts from Seattle and Portland Case Studies, 
respectively. 
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B.5 Seismic Safety Screening and Evaluation (continued) 

Incorporate an appropriate technique of screening for seismic 
vulnerability, based on FEMA 154 (Rapid Visual Screening) and on 
A Guidebook to FEMA 154 for Use in the Screening of School Build- 
in gs. into current surveys/inspections. This includes assigning the 
screening to the appropriate inspectors. 



Several questions need to be addressed; 

• Who currently carries out the various surveys/inspections? 

• Are the various surveys/inspections coordinated? 

• What is the level of technical expertise of the inspectors? 

• Can current inspectors be assigned additional inspection tasks? 

- Would it require additional training? 

- Would it require additional staffing? 

- Would it require an expansion of existing jurisdictional authority? 

• How would the additional inspections be funded? 

• Do the inspectors currently use a checklist or other survey instrument? 

- If yes, does it include direct or indirect indicators of seismic vulnerability? 

- If it does noL can they be added? 

Consider the use of engineering students or volunteer architects and engineers. 

In some cases, the screening will suggest specific seismic retrofit 
opportunities, without requiring additional engineering and risk 
analyses. In other cases, incorporate appropriate evaluation tech- 
niques based on FEMA 178 (Handbook for Seismic Evaluation) and 
on A Guidebook to FEMA 178 for Use in the Evaluation of School 
Building s. 
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B.6 Seismic Safety Planning for Facilities 

Given that specific seismic retrofit opportunities will be identified by the preceding 
screening and evaluation activities, four specific tasks of facilities planning should be 
undertaken: 



(1) Carry out additional engineering and risk analyses in order to 
prioritize the seismic retrolQt or disposal opportunities in terms 
of risk reduction. Apply a ‘Vorst first” approach. 

(2) Break down the specific seismic retrofit opportunities into 
discrete incremental retrofit measures. 
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INTERNAL PRESSURES 



B.6 Seismic Safety Planning for Facilities (oondnued) 

(3) Link each incremental retrofit measure with related other 
facilities work, using Incremental Seismic Retrofit Oppor- 
tunities as a reference. 

The related work classifications may differ from district to district, but will fall into one 
or more of the following categories: 

• Additions to existing buildings 

• Renovations of existing buildings 

• Building systems replacements 

• Building systems repairs 

• Preventive maintenance 

(4) Consider developing and maintaining a roster of architects, 
engineers and other consultants with specific expertise in the 
fields of seismic assessment of buildings, seismic design and 
risk analysis. 
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INTERNAL PRESSURES 



B.7 Budget Packaging 

The district business manager and facilities manager, or the 
individual(s) performing these functions, should carefully plan how 
to present the incremental seismic retrofit budgets so as to maximize 
the probability of their being approved, given the political and 
financial realities of the district 

The facilities capital improvements and maintenance budgets are direct outputs of the 
facilities planning process. The budget, however, is also a tool for raising the necessary 
funds, through a board decision, a bond election, or other process. Because it is unlikely 
for school districts in most parts of the US to raise funds for a comprehensive seismic 
retrofit program of all the school facilities, the incremental retrofit approach appears to 
provide a viable alternative. In order to fund this approach in some districts it may be 
necessary to “package" incremental seismic retrofits. 

In regions of moderate seismicity and low seismic awareness , e.g. New York and New 
England, it may be useful to concentrate on retrofit measures which also reduce the risk 
of loss due to other natural or man-made forces, such as high winds. Such a multi-hazard 
approach will help to overcome the low priority placed on seismic risk in those regions. 
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INTERNAL PRESSURES 



B.8 Seismic Retrofit Prolect Management 



The implementation of the incremental seismic retrofit measures in combination with 
other building work may require detailed project design and bid-packaging. 

* Consider designating a Project Manager familiar with the 
rationale of incremental seismic retrofit, as the District’s repre- 
sentative on the project team. 

* Present the rationale behind the retrofit measures to the pro- 
fessionals (in-house or consultant architects/engineers) respon- 
sible for preparing the bid documents for projects which 
include incremental seismic retrofit work. This is necessary to 
assure that the risk reduction objectives are actually achieved. 

* Conduct a pre-bid conference to fully explain the seismic risk 
reduction objectives to all prospective bidders. 
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B.9 Federal and State Mandates and Programs 

Become familiar with the seismic retrofit requirements currently 
imposed by federal and state programs, or under consideration for 
the future. 

In the cas* ' of small and medium school districts this might best be accomplished by 
means of ^ .service provided by a Regional Educational Service Agency, by a state 
agency, or an applicable trade association. 

In the case of large districts this may be accomplished by assigning a **seismic regulations 
watch’’ to an individual in the facilities department 
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B.IO Codes and Code Enforcement/Familiaritv 

Become familiar with the seismic retrofit requirements of building 
codes and other codes and ordinances, either currently imposed or 
under consideration for the future. 



In the case of small and medium school districts this might best be accomplished by 
means of a service provided by a Regional Educational Service Agency, by a state 
agency, or an applicable trade association. 



In the case of large districts this may be accomplished by assigning a “seismic codes 
watch" to an individual in the facilities department, or by assigning seismic responsibility 
to a general code monitoring activity if one exists. 
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EXTERNAL PRESSURES 



B.ll Codes and Code Enforcement/Negotiation 

Inform the applicable code enforcement authorities of the district’s 
planned incremental seismic retrofit actions and their intent If 
applicable, negotiate an approval optimizing life safety and risk 
reduction. 

Some code enforcement agencies negotiate required life safety and other improvements 
with existing building owners who undertake building rehabilitation. Such negotiations 
attempt to strike a compromise between safety, feasibility and affordability (see Attach- 
ment F for excerpts firom Portland Case Study). Seismic safety improvements may be 
acceptable tradeoffs for some other improvements, and the proposed voluntary seismic 
retrofit could become a negotiating point for the school district 
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EXTERNAL PRESSURES 



B.12 Emergency Management/Response Planning 

* Establish liaison with emergency management agencies and 
volunteer agencies (e.g., the Red Cross). 

* Become familiar with the post-disaster role of schools in the 
local emergency response plans. 

Get the post-disaster role defined in as specific and detailed a way as possible, assigning 
specific functions to specific facilities. Then ask the emergency planning team the 
question of what condition those specific facilities are likely to be in following an earth- 
quake, and simulate that condition in subsequent exercises. 

* Determine the impact of the post-disaster role on seismic retro- 
fit priorities. 

* Become active in the emergency planning process. 

* Establish full coordination between a district’s emergency 
planning and facilities planning functions. Such coordination 
may lead to a sharing of the assessment activities between the 
two functions. 
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EXTERNAL PRESSURES 



B.13 Emergency Management/Miti^ation Planning 

Establish liaison with emergency management mitigation planning 
at the state and local levels. Work toward the incorporation of 
school district earthquake mitigation into the state’s mitigation 
plans, and the recognition of the district’s incremental seismic retro- 
fit measures as elements of the mitigation plans. 

Federal resources and funds may be available to states for the support of disaster mitiga- 
tion planning activities. Federal matching funds may be available for the implementation 
of disaster mitigation in a presidentially declared disaster. These resources are available 
through the Robert T. Stafford Disaster Relief and Emergency Assistance Act (P.L. 100- 
707). School districts should make every effort to avail themselves of these resources. 
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B.14 Risk and Insurance Management 

* Assess the earthquake risk and vulnerability of all 
facilities. 

* Establish full coordination between risk management and 
facilities planning. 

Become fully informed on the district's approach to seismic risk reduction. 

* Evaluate the need for earthquake property and casualty 
insurance, as well as liability coverage. 

* Evaluate the impact of loss reduction measures. 

* Determine the availability of incentives for seismic retrofit 
from insurance carrier. 

* If school district is part of a regional or statewide risk and 
insurance pool, explore opportunities for cost sharing of 
seismic assessment and planning costs. 



See Attachment G for excerpt from Ogden Case Study . 
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Emergency Management 

State - Oregon Emergency Management is in the Executive Department There is a designated 
Earthquake Program Coordinator, whose main effort is concentrated on raising earthquake awareness. 
The State’s emergency plan does not yet include a written earthquake component although one is 
reportedly to be developed. The role of public schools in the State’s emergency plan is generic for all 
emergencies, with detailed plaruiing, if any, left to the local jurisdictions: 

• Terrqx)rary protection of children till they can be released to someone’s care. 

• Mass care shelter. 

It is unclear whether the office of the State Superintendent of Public Instruction is officially cognizant 
of this role, or that it is somehow reflected in specific plans. 

While we have no information on whether the State requires local jurisdictions to prepare emergency 
plans, it has not issued any guidance to local jurisdiction on earthquake emergency plarming. 

A statewide earthquake exercise was conducted in early 1991. It involved playing out an earthquake 
scenano at the State Emergency Operations Center. Portland Public Schools were involved in the 
exercise. 

Earthquake drills in schools are required by State legislation (Senate Bill 66). 

MPtro - The Metropolitan Service District, which is a regional government p lanning body in the 
Portland metropolitan area, adopted an Emergency Management Work Plan on Earthqur^ Prepared- 
ness in November 1991. Its purpose in FY 1991-92 was to initiate a regional earthgualcp! planning 
effort with a focus on mitigation. Tbe plan consisted of several parts: 

• Working with DOG AMI to develop a seismic hazard database utilizing Metro’s 
Regional Land Information System (RLIS). 

• Assessing seismic risks at Metro facilities. 

• Developing a regional seismic hazards need assessment 

• Researching program funding alternatives. 

• Establishing Metro’s role in regional emergency management. 

• Strengthening the roles of local officials, local emergency planners and local land use 
plarmers in mitigating the impacts of an earthquake. 
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Some federal support from FEMA was obtained, and in August 1992 Metro undertook the Metro/ 
DOG AMI Earthquake Scenario Pilot Project. The project initially involved a study area of about 60 
blocks within the City of Portland. The area is bisected by the Willamette River, and includes about 
180 buildings, rail lines, overpasses, port structures and lifeline systems. It also includes one public 
school. The project has subsequently been expanded to include the entire Portland Quadrangle 
(USGS), using data from the building department (in lieu of field data). The results of the study will 
be used to facilhatp. region-wide discussion of seismic hazards problems and how to deal with them 
cooperatively, and support the development of the regional emergency managers’ earthquake plan- 
ning projects. 

Results of the study have already been used to support a federal grant request for a regional earth- 
quake vulnerability study, which has been funded. 

Portland - Ihe Portland emergency plan assigns post-disaster functions to different bureaus. It is not 
hazard-specific, though it is recently placing more focus on earthquake disaster. An earthquake 
regional plan is currently being developed. (It is imclear if this plan is being developed by Metro or 
by Portland.) It will be based on the identification of geographic islands of isolation in case of an 
earthquake. Within each such island two facilities will be identified: one for response coordination 
(probably a fire station) and one for public shelter (probably a school). Thesefacilities will undergo 
seismic analysis. The Office of Emergency Management has reportedly requested the Bureau of 
Buildings to carry out the analysis. The latter has indicated that it would contract out the analysis 
worie In addition, the Office of Emergency Management has identified critical public facilities in 
Portland, and has reconunended that seismic analysis be undertaken. This has not yet been done. 

An earthquake exercise involving 4,000 people was conducted in 1990, but the schools were not 
included. On the other hand, the risk manager at Portland Public Schools reported that they had 
participated in a regional earthquake drill even prior to the passage of Senate Bill 66. Portland Public 
Schools will participate in a regional earthquake drill planned for the Spring of 1994. 

Portland Public Schools - The Director of the Physical Plant Division is also the Emergency Manager 
in Portland Public Schools. So far, most emergency management effort has gone into a program to 
upgrade life safety (i.e., egress) in the schools, in which the Portland Bureau of Buildings and Fire 
Prevention Bureau are involved. The program involves negotiated incremental irrqnovements in two- 
year increments. So far 14 buildings have been upgraded, at a cost of $1.5 million. Sixty-six build- 
ings remain with some life safety deficiencies. 

The Director of the Physical Plant Division is Portland Public Schools’ representative on the Techni- 
cal Advisory CouncU established by the Portland Office of Emergency Management, which meets 
periodically on both Portland’s and Metro’s emergency planning activities. However, Portland Public 
Schools does not seem to be a central player in either activity. 

The Superintendent has issued a directive to implement Senate Bill 66 (earthquake drUls), and this 
will result in an updating of the Portland Public Schools Emergency Handbook which will explicitly 
deal with earthquakes. Meanwhile Portland Public Schools reportedly leads the state in earthquake 
drills, probably as a result of the training provided by the Office of Emergency Management to the 
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school principals. Hiirty minutes per month are devoted to this activity, but it reportedly does not 
generate the classroom enthusiasm that it should. 

Some seismic analysis of Portland schools was reportedly carried out in the 1960s, but it does not 
^pear to have led to any seismic rehab woilc. While seismic analysis was be ing plaiuied in the 
context of ongoing capital improvement planning (see below), it was given added impetus by the 
March 25, 1993 earthquake, in which several Portland schools were slightly da maged 
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Federal Emergency Management Agency 
School Earthquake Safety and Education Program 
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FEMA 241 Idantiftcation and Reduction of Nonstructural 
Earthquake Hazards in Schools 

This is one of several illustrated depicting ways to 

reduce or eliminate risks from earthquake damage to 
equipment, furnishings, and unsecured obiects. 



FEMA 220 School Intervantion Foilowing a Critical 
tnddant 

This 20*page booklet presents a broad overview on how a 
school might work with mental health professionals to put 
together a Crisis Counseling Progrem for the entire school 
community. 



FEMA 21 9 How to Help Childron After a Disaster 

A team of educators and child mental health professionals 
developed this 17-page guidebook for teachers. It includes 
several classroom activities using drawing and talking 
methods to help children cope with the disaster. 



FEMA 1 59 EARTHQUAKES - A Teacher's Package for K-6 
Grades 

Also known as Tremor Troop, this 280*page package was 
developed by the Natiorul Science Teachers Association. It 
contains hands-on classroom activities that support virtually 
all elementary subject areas. Designed for the classroom 
teacher with little or no background in earth science, the six- 
unit package focuses on: 

4 Defining an earthquake, 

4 Why and where earthquakes occur. 

4 Physical results of earthquakes. 

4 Measuring earthquakes 
4 Recognizing an earthquake, and 
4 Earthquake safety and survival. 

The Teacher's Package is divided into three grade levels and 
includes Background. Earthquake Legends. Scope and 
Sequence Charts, and Line Masters. 



FEMA 149 Seismic Considerations: Dementary and 

Secondary Schools 

This 1 02-page lindudirtg appendices) guidebook was prepared 
by the Building Seismic Safety Council. It presents the cost 
and b e n efi ts of applying seismic design in the construction of 
new school facilities. It also explains how school buildings 
ere damaged by earthquakes, and how damage occurs to 
nonstructural component s and building contents. 



FBMA 88 Giddabook for Davalopino A School Earthquake 
Safety Program 

This 50-page guide is designed to assist the school 
community of principal, teachers, staff, students, and parents 
develop and tailor an earthquake safety program for their 
school. 

The guide takes a step-by-step approach to: 

4 Identify potential earthquake hazards, 

4 Prepare and conduct earthquake drills, 

4 Plan for immediate response and care, 

4 Develop communication plans, and 
4 Plan for 72-hour shelter and care. 



FEMA 88a Earthquake Safety Activities for Children 

This 4-part (52-page) booklet contains excerpts from Units 5 
and 6 of EARTHQUAKES - A Teacher's Package for K-6 
(FEMA 159). It provides classroom activities designed to 
prepare students to cope safely when an earthquake occurs. 
The booklet covers: 

4 What happens during an earthquake, 

4 Hazard hunts, 

4 Assembling emergency kits, and 
4 Earthquake simulation and drills. 
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Videos 



Children and Trauma • the School's Response (20:30 min.] 

A program for mental health professionals, school 
administrators, and teachers; the video presents: crisis 

impact on children and schools, normal and prolonged stress 
responses, assessment considerations, and intervention 
models. 



SCHOOLS and EARTHQUAKES - Building Schools to 
Withstand Earthquakes (14:27 min.] 

Cost is often the overriding factor in decisions to implement 
seismic safety policies. This video conveys the lifesaving and 
economic benefits of including earthquake-resistant design in 
new school construction. The video complements Seismic 
Considerations: Elementary and Secondary Schools (FEMA 
149). 



CRITICAL TIME - Earthquake Response Planning & Schools 
[14:00 min] 

This video discusses the responsiblities of school 
Iministrators, teachers, and staff to acquire the knowledge 
■nd skills needed to protect and care for the student 
population until outside help is available. The video 
complements the Guidebook for Developing a School 
Earthquake Safety Program (FEMA 88). 



Reducing Nonstructural Earthquake Damage - A practical 
Guide for Schools [13:00 min.] 

This video identifies major nonstructural hazards in school 
buildings, and suggests simple and inexpensive ways to 
reduce those hazards. The video complements Identification 
and Reduction of Nonstructural Earthquake Hazards in 
Schools (FEMA 241). 



Distribution of publications and videos is limited 
to one free copy per school while supplies last. 
Send single copy requests on school letterhead to: 

Marilyn MacCabe 
Earthquake Education 
Federal Emergency Management Agency 
Washington, D.C. 20472 
FAX: (202) 646-4228 



Workshops 



Train-the-Trainer Workshop 
on 

EARTHQUAKES • A Teacher's Package for K-6 

June 19 to 23, 1995 4 Emmitsburg, Maryland 
July 17 to 21, 1995 4 Emmitsburg, Maryland 

This hands-on workshop is designed to demonstrate the use 
and benefits of the Teacher's Package (FEMA 159). The 
workshop also includes a unit on Crisis Intervention, focusing 
on the needs of children and school personnel, and a unit on 
School Earthquake Safety Planning, 

Participation at the workshop is limited to 36 educators 
whose functions include providing in-serve workshops to 
elementary teachers and/or recommending curriculum. Their 
titles may include: Bementary Science Coordinator, 

Bementary Curriculum Coordinator, Bementary Science 
Consultant. We also welcome Bementary Classroom 
Teachers and Regional Resource Center Personnel. 



T rain-the-T ralner 
on 

School Earthquake Safety Program Workshop 

March 20 to 24, 1995 4 Emmitsburg, Maryland 
August 7 to 11, 1995 4 Emmitsburg, Maryland 

This workshop is based on the Guidebook for Developing a 
School Earthquake Safety Program (FEMA 88). Instructional 
topics include: Hazard Identification, Earthquake Drills, 

Immediate Care and Response Requirements, Psychological 
Responses and Needs; Communications, Sheltering, Long- 
Term Recovery Considerations, Hazard Mitigation Measures, 
and Ranning. 

The intended audience for this workshop includes: School 
District Adniinistrators, Principals, School Board Members, 
District Facility and Risk Managers, School Nurses, “and 
Teachers. 

4 4 4 

For further workshop information and application, contact: 
Linda K. Straka 

Emergency Management Institute 
1 6825 W. Seton Avenue 
Emmitsburg, MD 21 727 
FAX: (301)447-1598 
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Excerpt From New York City Case Study 
October 29, 1993 



ATTACHMENT C 



EgUroinarv Year 2003 Master Plan 

TTie Preliminary Year 2003 Master Plan, subtitled Ten Year Facilities Needs Assessment for the New 
York City Public Schools, was submitted by the Chancellor to the board on December 23,1992. Its 
introduction states: 

The Preliminary Year 2003 Master Plan is a facilities needs assessment that details what 
renovation and construction efforts will be required over the next ten years to provide a healthy, 
nurturing, welcoming environment for the students and staff of the New York City Public Schools. 
This needs assessment documents the current and future st^ of our school b uilding s by addressing 
the following three basic questions: 

what is the physical condition of existing facilities and what is required to bring them 
to a state of good repair by the year 2003? 

what are our projected crqiacity needs over time and how can they best be addressed 
so all students have seats in real classrooms and support services can function well? 



how well do our school buildings meet educational program needs, incl uding 
educational related technology, and i^tliat is required to make space flexible to adqit to 
changing needs and technology over time ? 



This preliminary ten-year needs assessment details the results of a system-wide examination 
of the current and future facilities needs of the New York City Public Schools. This information is 
key to substantiating the level of funding required to meet all the needs of the school system over the 
next ten years and to providing the Members of the Board of Education with as corrqilete a description 
as possible of the variety of needs of each part of the system. 



Our data indicates that 85% of our system requires some kind of capital work with 42 1 
buildings requiring modernization. The capital backlog (work needed to reach a state of good repair) 
is over $7.8 billion. Twenty eight percent of our elementary and middle schools are overcrowded as 
are vutually all high schools. Over the next ten years, enrollments will increase by thirty four (34) 
percent resulting in overcrowding in seventy two (72) of all school districts. 
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The total cost for the Preliminaiy Year 2003 Master Plan is over $24 billion, in 1992 dollars, 
summarized as follows: 



Category I. 
Category n. 
Category HI. 
Category IV. 
Category V. 



State of Good Repair 
System Expansion 
Educational Enhancements 
Safety and Security 
Ancillary Facilities 



$ 7.8 billion 
$12.7 billion 
$ 3.1 billion 
$ 305 million 
$711mimon” 



This preliminary master plan was to be the subject of hearings held by each Community School Board 
and the Central Board of Education. Inputs from these hearings was to be incorporated, as 
appropriate, into the Final Year 1003 Master Plan which was to be submitted to the Board by April 1, 



1993. 



Assessment Instruments 

The task force on crqiital financing and construction, which recommended the creation of the SCA as 
well as the development of a master plan and five-year ct^ital plan found that the Jack of data on the 
school facilities was a major problem contributing to all the rest Since then. New York City Public 
Schools, under the direction of its Chief Executive for School Facilities, has been developing and 
using two instruments to collect data and build a data base to remedy this problem. 

School Scorecard — ^The first instrument is known as the School Scorecard. School Scorecard is a 
management information system that monitors the physical appearance conditions of aU school 
buildings on an ongoing basis. School Scorecard compares classroom conditions to those of previous 
years, going back to baseline data ofl987-88. Using objective scales and standards, trained inspectors 
rate conditions in all schools twice a year. The two ratings are averaged to produce the school year 
scores. The information is used to identify needs, establish priorities, allocate resources, and monitor 
the effectiveness of maintenance initiatives over time. Scorecard generates lists of schools which rank 
“worst” in particular maintenance categories. These lists have been part of the Six-Month 
Maintenance Plan for Skilled Trades. 



Scorecard focuses mainly on perceptible damage in classrooms and toilet rooms, and is more a 
measure of conditions experienced by students and staff than it is an assessment of the architectural 
integrity or mechanical systems of the buildings. All accessible classrooms are inspected, except that 
in schools with over 100 classrooms, a 100-room random sample is inspected and rated. 

Scorecard uses a seven-point scale from zero to sue, with 0 representing virtually no damage, and 6 
indicating extreme damage. Scale points are assigned by the inspectors to each of the following 
attributes: For walls — material integrity, paint condition, and dirt/gtime; for ceilings — material 
integrity and paint condition. The ratings for these five attributes are averaged to arrive at an overall 
appearance rating. Inspectors also evaluate the following classroom fixtures: lights, floors, furniture, 
storage items, door operation, door appearance, window shades, window panes and chalkboards. In 
student toilets the following items are evaluated: sinks, urinals, water closets, stall dirt/grime and the 
presence of stall doors, soap, toilet paper and p^r towels. 

88 
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The schools with the worst overall appearance ratings are referred to as the “Schools Most In Need.” 
Most of these schools currently have coital renovation projects in progress. 

Automated Building Condition (ABC’) Survey — The second instrument is known as the ABC survey. 
Its objective is to evaluate each school in a consistent manner, so as to allow the Office of Strategic 
Planning to select schools for the five-year capital plan. A full time staff of 25 is engaged in 
implementing the ABC. 

The survey approach is to visit and survey each school with the assistance of the custodian and the 
school staff. The 4-person survey teams consist of two architectural inspectors, one mechanical 
inspector and one electrical inspector. The architectural inspectors split up with one starting on the 
exterior elements and the other on the interior elements. The mechanical and electrical inspectors 
work independently of the architectural inspectors. All elevators and escalators are surveyed 
separately by an elevator inspector. 

The evaluation is based on breaking down the school into smaller components and rating them. 
Various components a weighted to arrive at an overall rating for the school. The scope of the survey 
is as follows: 



• 15% of all classrooms or a minimum of 10. 

• All public assembly areas (gyms, auditoriums and lunchrooms). 

• One special use room in each category (library, shops, labs and music). 

• All attic spaces. 

• 50% of toilets. 

• 50% of the stairwells. 

• &itire basement/cellar area. 

• All exterior conqx)nents, including playyards. 

A conq>uterized survey form is developed for each conq)onent which identify specific items to be 
evaluated. Each item is rated using a five-point scale from 1 (inoperative) to 5 (excellent). These 
ratings are used to indicate the amount of repair required to bring the item to a state of good repair. 

• 1 -inoperative: total replacement 

• 2-poon 50% repair/replacement 

• 3-fain 20% repair/replacement 

• 4-conq)letely serviceable: minor repairs. 

• 5-very good/excellent operating as designed with no deficiency, and age is within 
item’s useful life. 

Observed hazardous conditions and potential violations arc noted, and subject to special processing. 
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Each school survey begins with an interview with the principal to obtain information on top facility 
priorities and on the presence of any art in the school. An interview with the custodian is intended to 
obtain information on problem areas in the building. A history of previous repairs and replacements 
is documented. 
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After each survey is completed in the field, it is reviewed and entered into the ABC System. This 
allows the survey data to be manipulated into various types of reporting levels from individual schools 
to citywide comparisons. Ultimately it develops the Board of Education Master Plan, the Five-Year 
Coital Plan and Annual Lump Sum Work Plans. 

The annual stmctural inspections ma ndate d by recent state legislation and mentioned earlier are 
reportedly being integrated into the ABC survey. 



The ABC System was used to develop the portion of the Preliminary Year 2003 Master Plan 
addressing existing facilities needs by identifying modernizations, system replacements and building 
replacements. 

Modernization needs were identified in one of three categories: Exterior, Interior and Full 
modernization. The ABC ratings of the following elements were examined: 



Exterior 


Interior 


roofs 


boilers 


windows 


plumbing 


masonry 


electrical systems 


parapets 


heating/ventilation 
tenqierature control 


If three elements in either category were rated less than or equal to 3.5, that school was identified for 
an interior or exterior modernization. If a school qualified for both, it was put into the full 


modernization category. 




For all other buildings not requiring modernization, individual system replacement needs were 
identified using the same methodology with the following categories of elements: 


roofs 


flooring 


parapets 


paved areas - blacktop 


exterior masonry 


paved areas - concrete 


windows 


playground redevelopment 


electrical systems 


fencing 


heating plant upgrade 


boiler conversion 


HVAC 


climate control 


piping/plumbihg 


low voltage electrical 


student toilets 


intmsion prevention 


staff toilets 


elevators 



Building replacements were identified by averaging the interior and exterior overall ratings and by the 
age of the buildings. All buildings with a combined overall rating of less than 3 which did not have 
landmark status and were built before 1920 were identified as needing replacement. 



O 

ERIC 



90 



ATT-12 



ATTACHMENT D 



Excerpt From Seattle Case Study 



November 2, 1993 
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V. CAPITAL IMPROVEMENT AND MAINTENANCE PRACTICES 

Following is a chronology of Seattle Public Schools ct^ital improvements and maintenance, as 
related to seismic issues: 

1949 

Ten schools were reportedly damaged in the 1949 earthquake and were later demolished. Two of 
these were in Seattle. Other Seattle schools were damaged (facades, cornices and chimneys). There 
were no related injuries because schools were not in session when the earthquake occurred. 

In addition to the demolitions, the damage triggered some seismic rehab work in the early 1950s. 

This reportedly consisted of tiebacks of masonry facade elements to the wood structures. 

The earthquake also led to a change in Seattle’s parapet ordinance. 

1965 

The 1965 earthquake triggered code changes in Seattle, but did not result in seismic work on Seattle 
schools for at least ten years. (This is inconsistent with the references to some gable and other repairs 
following 1965, which are found in the 1977 Seismic Survey of 22 Seattle Schools discussed below.) 
Little retrofit work was done in general in Seattle schools between 1960 and 1970. 

1977-1979 

Seattle school district planning efforts in the late 1970s and into the early 1980s were related to school 
closings due to declining enrollment and excess space. However, decisions related to the closing and/ 
or demolition of older schools must be taken in the context of a strong landmark ordinance, and the 
fact that many older schools are designated as historic landmar ks 

A Facilities Utilization Study reportedly identified Hawthorne Elementary and four other schools as 
“imminent hazards”, and led to the Seismic Survey of 22 Seattle Schools, dated November 30, 1977. 
Three engineering firms conducted “limited observations of structural p-lpmants and a brief design 
review” of buildings which for the most part consisted of load bearing masonry walls and wood floors 
and roofs. The engineers recommended three levels of work: 

• Imminent hazards consisting mostly of panq)ets, gables, chimneys, and loose or 
poorly anchored masonry. 

• Limited floor and roof ties, diaphragm reinforcement, and added shear w alls 

• “Present code requirements”. 
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Cost estimates were also included. 

This was followed by the Seismic Survey of 10 Schools and Chimneys at 53 Schools , dated Septem- 
ber 6, 1978. (This report referred to “seismic corrections to 19 schools, currently concluding” — 
presumably 19 of the 22 previously surveyed.) The 10 schools were inspected, consisting of load 
bearing masonry w alls and reinforced concrete floors (9 schools) or wood floors (one school). Infor- 
mation on the chimneys at 53 schools was obtained by a questiormaire. The engineers recommended 
work to remove the imminent hazar ds. Cost estimates were included ($460,000 for the schools, over 
$40,(X)0 for the chimneys). 

This in turn was followed by Seismic Inspections. 87 Schools , dated August 10, 1979. The survey 
was carried out by a District Building Inspector and a Brick Mason of the Maintenance Section. The 
survey found that 50 schools required no seismic work, 12 required “some attention to skylights 
only”, and 25 have problems which “may be considered as ‘grave risk hazards’.” For the latter work 
items were identified, but costs were not estimated. The report concluded that “with adequate fund- 
ing, specifications can be prepared and work conq)leted by the start of the 1980-81 school year.” 

With these three surveys the imminent seismic hazards in all Seattle schools were identified. 

1983 

A long range plan was rq)proved by the Board in 1981, which covered the period 1981-1990. This 
included a two-tiered approach to coital in^novements: 

• Repairs and major maintenance, funded by Coital Levy Bonds (see below). 

• Replacement or modernization of hazardous buildings, fimded by O^ital Improve- 
ment Bonds (CIP-1), which started in 1984. 

In carrying out the plan, the District commissioned CMB/KIM Architects & Engineers to cany out a 
comprehensive survey of all Seattle schools. The study was initiated in December of 1982. A pre- 
liminary report consisting of three volumes and entitled Comprehensive Survey of Educational 
Facilities. Seattle School District No.l was published on April 8, 1983. The study consisted of two 
basic parts: 



• An inventory and categorization of deficiencies. 

• A seismic analysis of every building. 

The deficiency inventory was based on a field inspection of each site by a minimum of five profes- 
sionals, including an architect, a structural engineer, a mechanical and electrical engineer, and a 
certified roofing inspector. Approximately 50 man-hours were spent at each site. Approximately 
6,000 deficiencies were documented at 101 sites. Deficiencies were prioritized in terms of levels of 
risk, impact of non-action and related by level of condition. The usefiil life of each recorded defi- 
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ciency was established. Hazardous conditions were processed under special procedures, and received 
immediate attention by the District 

The seisnuc analysis for each facility consisted of seven parts: 

* Field inspection and evaluation. 

* Immediate repotting of major deficiencies. 

* Computation of ratings in terms of structural and nonstructural quality. 

* Establishment of probabilities of occurrence for major earthquakes. 

* Determination of possible site-dependent anqilification due to poor soil conditions. 

* Conqiutation of risks (in terms of damage and casualties). 

* Con^iarisons with other commonly accepted risks. 

The analysis utilized a rating system tanging from 0 to 100, v^ierein stmctural components of varying 
weights could receive up to 67 points and architectural components of varying weights could receive 
up to 33 points. Deficiencies in design quality and conqwnent condition could further reduce the 
ratings. 

The analysis used damage algorithms partly based on work by Wiggins and Moran (1971) and 
Whitman et al (1975), and .summarized by Lee and Collins (1977). 

The engineers concluded that* 

Based on this survey, the majority of facilities exceed an “ordinary” level of acceptable risk. These 
structures should be strengthened or retired as soon as monetary resources permit it. The methodol- 
ogy taken in this evaluation is directed towards establishing procedures and priorities to reduce the 
risks to acceptable levels. 

The CMB/KIM preliminary report called for additional value engineering and life cycle cost analyses. 
While these analyses were not formally carried out, it is clear that the CMB/KIM study provided the 
base for the major maintenance and repairs done under the Capital Levy Program (CLP) in the 1980s 
(reportedly, structural improvements, with a cap of $150,000 on seismic work, were undertaken at 20 
schools under the CLP program), and the Capital Improvement Program (CIP-I). 
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The CIP-L approved by the voters in 1984, resulted in the modernization or replacement of 14 el- 
ementary schools and one high school between 1986 and 1991, at a cost of about $140 million (of 
which about $40 million woe State funds). The program utilized data from the CMB/KIM report, 
supplemented by information developed by each project’s construction manager. The seismic im- 
provements included in each project were based on proposals by each architect-engineer team who 
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had been provided with the CMB/KIM data. These proposals were then negotiated with the Seattle 
building depaitment, with the negotiations forming the basis for each building peimit Each school 
was individually negotiated. 

1991 

Since 1982 the District has reportedly been refming its tqjproach to seismic rehabilitation under both 
the Capital Levy Program and the Cq>ital Improvement Program. At the same time, significant 
changes occurred in the seismic requirements of the building code, reflecting a greater understanding 
of building performance in an earthquake. In order to keep pace with these changes, Seattle Public 
Schools undertook two related engineering studies which produced two 1991 reports referred to as the 
TRA and the Dodd Pacific reports. 

The first study, entitled Structural Evaluation of Seattle Public Schools was produced by TRA Archi- 
tecture Engineering Planning Interiors of Seattle, and published in early 1991. Ihis was a structural 
evaluation of the seismic resistance of all Seattle schools constructed before 1968, and was viewed as 
an “augmentative update” of the seismic portion of the 1982 CMB/KIM report The goal of the study 
was 



“...to establish a minimum standard for seismic upgrade of all existing schools and to rate the schools 
relative to that standard.” 



TRA used the “R^id Analysis Procedure” of ATC-14, Evaluating the Seismic Resistance of Existing 
Buildings, first published in 1987, and the ABK methodology for utueinforced masonry buildings 
prepared under a grant fipom the National Science Foundation in 1984. The procedure is based on a 
survey of drawings and documents, and does not require field inspection. The ATC-14 methodology 
rates the structural c^)acity of the major seismic load resisting corr^nents, and cotiqrares them to a 
defined standard. A numerical rating allows the ranking of buildings. A rating oflOO represents a 
building whose allowable shear stress and required shear stress are equal. (In order to relate the ATC- 
14 standard to other known standards, TRA state that an equivalent new school dgs ignp-H to meet the 
1988 Uniform Building Code will tank above a rating of 165.) TRA applied an importance factor of 
1.25 to the analysis of Seattle schools (i.e., a rating of 100 meets 125% of the ATC-14 minitnimi 
standard). TRA further point out that 



“A rating of 100 or greater does not necessarily indicate that no remedial work will be needed. What 
it does indicate is that the building contains adequate structural elements to Twivt the standard. Other 
stmctural issues that are not directly addressed in the study are the adequacy of internal structural 
connections and non-structural elements.” 



The ratings for Seattle schools ranged from 20 to 750, for 166 separately identified buildings (i.e., 
several buddings per school). Eighty-six buddings (50 schools) rated below 100. TRA tabulated'the 
CMB/KIM seismic ratings together with the ATC-14 ratings. There does not appear to be a direct 
correlation between the two rating methods. 
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The SO schools with ratings below 100 were subjected to further structural analysis by Dodd Pacific 
Engineering, Inc. of Seattle and San Francisco. The analysis was based on a review of drawings, and 
without site visits. Dodd Pacific utilized the results of their analysis to prepare general recommenda- 
tions for seismic upgrades of the major seismic load resisting corrqxrnents. In addition they prepared 
recommendations for the repair of major nonstructural deficiencies such as urueinforced masonry 
chirrmeys and parapets in each building. Each building was assigned a priority ranking fiom 1 to 7 
(1 being best) to assist the non-technical users of the study. Finally, preliminary construction cost 
estimates to implement the recommended seismic upgrades were prepared for each building. The 
results of the analysis were published in early 1991 in a document entitled Abbreviated ATC-14 and 
ABK Seismic Evaluations, and Preliminary Construction Cost Estimates . 

1992 

In January and February 1992 Seattle Public Schools published two related reports designated “Creat- 
ing The Space To Learn — Superintendent’s Preliminary Recommendations.’’ The first is a “Pro- 
posed Facilities Master Plan 1992 to 2010’’, and the second is a “Proposed Phase II Capital Inqrrove- 
ment Program’’. Following extensive public review, these documents were revised and adopted by 
the Board of Directors, and published on July 15, 1992 as “Superintendent’s Final Recommendations 
— 2010 Facilities Master Plan and Capital Irrqrrovement Program Phase II.’’ 

Hie plan states that “the years of enrollment decline and school closures t^ipear to be over..3y 2010, 
close to S7,000...students will be attending Seattle Public Schools. This number represents an almost 
30%jun^fipom today’s present enrollment...’’ It continues: 

“While educators, students and parents wrestle with the educational chaUenges of the next century, the 
facilities that house and support our educational programs wUl also have to be transformed. More 
than a third of Seattle schools are already 60 years or older. Many are in poor condition and have 
outdated electrical, heating and ventilating systems. Forty percent still need significan t work to 
improve resistance to earthquakes. Many lack the space and technolc^ needed to e dr » ca te today’s 
students to be successful in tomorrow’s conqietitive world.’’ (Rmphasis added) 

The Board adopted 1 1 facilities goals for the District, of which two are especiaUy relevant to this 
study. Goal 3 states: 

“Assure that buildings meet health and safety standards with regard to seismic, fire, li ghting, etc.’’ 

Goal 8 states: 

“Provide safe, secure and efficient buildings from which essential and vital operations can be contin- 
ued if a disaster occurs.’’ 

The planned Capital Improvement Program Phase II (CIP-II), covering the period 1992-2000, in- 
cludes the modernization, preservation orrepl^ment of 25 elementaiy schools, two middle schools, 
five high schools and six altemative/special schools. The estimated cost of CIP-II is $795 million. 
$695 million would be obtained through a 15-year bond measure (rejected by the voters twice in 
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September and November 1992). Approximately $100 million would be supplemented from other 
sources such as interest earnings, state matching funds and possible future development impact fees. 
Coital Levy funds would continue to be made available for schools not included in CIP-II, but in 
need of seismic and other building improvements. 

The Board adopted six criteria for CIP-II selection and order of projects. In order of importance 
(percentages provided by Board staff), these are: 



1. Completion of projects left over from CIP-I. 

2. Seismic conditions (30%). 

3. Conditions of structures’ physical systems (25%). 

4. Adequacy for educational uses (20%). 

5. Need for increased edacity to meet projected student population and desegregation 
goals (15%). 

6. Age (10%). 

(Emphasis added) 



The rating system of seismic condition was based on the ATC-14 rating (TRA), the Dodd Pacific 
priority ranking, and the seismic upgrade cost estimates (Dodd Pacific amended). 



Following the defeat of the $695 million bond at the polls in 1992, which was reportedly attributable 
to a lack of project specificity and lack of support of the preservation co mmunity , CIP-II was scaled 
back by pushing its end date from the year 2000 to 2005. An initial bond issue of $339 milli on has 
been authorized by the School Board. CIP-II project criteria have not changed. 



A Seismic Action Plan was developed by District staff in parallel with the 2010 Facility Master Plan 
and CIP-IL The Seismic Action Plan is viewed as the c ulminati on of all the previous structural 
evaluations and studies (reported above). Scheduling of seismic work in the plan is based on the 
“worst first” concept, i.e., schools with lower seismic ratings are to be upgraded first Capital Levy 
Program (CLP) work is projected for all 50 schools in the Dodd Pacific study. The Seismic Action 
Plan makes thefollowing assurr^rtions regarding the relationship of work under CLP and CIP-II. (It 
should be noted that CLP and CIP projects are administered separately within the Seattle Public 
Schools organizational stmeture): 













CLP upgrades on CIP-II schools will be completed only if there is a two-year interval 
between CIP-II construction and CLP work. 

CLP upgrades on CIP-II schools will be limited to a maximum dollar amount of 
$200,000 per year for all CLP work. 

CLP upgrades on non CIP-II schools will be included with other CLP renovations. 
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Excerpt From Portland Case Study 



April 8, 1994 
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V. CAPITAL IMPROVEMENT AND MAINTENANCE PRACTICES 



General 

In 1976 Portland Public Schools undertook the task of reducing a deferred maintenance backlog that 
had grown to significant proportion. (In 1984 deferred maintenance was estimated at $200 million.) 
Special Maintenance and Renovation Funds (065, 067 and 068) were established to address the most 
critical maintenance deficiencies along with considerable expansion and remodeling. 

Since 1983 they have spent about $100 million on capital in^rrovements (see next section on how this 
was financed), in a sequence of two-year strategic capital improvement plans. Of this, 75% was spent 
on “expansion/adjustment”, and 25% on “capital renewal” (reducing the maintenance backlog). As of 
this writing these funds have been spent in full and there is no current pool of funds for oqrital im- 
provements. 

The Superintendent has directed that the strategic crqrital improvement plans be extended to five 
years, starting with FY 1991-92. This planning process, the Plan Facility Management Program, is 
currently underway. It initially consisted of three parts, or phases: 

• Phase I - Maintenance Audit - Dated September 1991, this plan covers “crqiital 
renewal” work based on facility condition inspections, and projects the expenditure of 
$33,164,207 over the five years, \^ch is about double the armual spending in the 
previous eight years. The plan is based on a life-cycle replacement schedule. The 
smuce of funds for this Phase is about $2 million armually of maintenance funds, and 
$3-4 million of ctq)ital funds. A more recent draft entitled Qq)ital Program Require- 
ments dated October 1992 projected the seven-year crqrital needs for “crq)ital renewal” 
at $49.4 million. 

• Phase n - Energy Audit - Dated February 1992, this plan established a goal of reduc- 
ing annual energy cost by 30% overan eight year period. It establishes an Energy 
Management Program projected at about $13 million ($1.2 million for energy study 
and design, about $450,000 for operation and maintenance cost, and nearly $1 1.4 
million for energy conservation measures). The draft Capital Program Requirements 
dated October 1992 revised the seven-year capital needs for energy management to 
$24.8 million. A recent program of the State Energy Office and the utility cotrq)any 
has made a low interest $20 million line of credit available to Portland Public Schools 
for upgrading of the energy performance in buildings. 

• Phase in - Adaptability Audit - The plan for this Phase is under development, but has 
not been published as a Phase HI summary document It consists of a Code Compli- 
ance Program (including ADA fire and life safety, seismic, etc.), an Environmental 
Program (asbestos, lead, radon, etc.) and a Safety/Risk Management Prog ram The 
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draft Cq)ital Program Requirements dated October 1992 project the seven year capital 
needs as follows: 

Code Compliance — $19.2 million 

Environmental $ 6.5 “ 

Safety/Risk $ 1.3 “ 

Within Code Compliance, current projections are about 30% each for ADA, fire & life safety and 
seismic, with 10% for the rest 

This Plan Facility Management Program does not include an additional $42.7 of capital funds over 
seven years currently estimated for eruoUment expansion, and an additional $6 million estimated for 
minor building improvement and minor capital equipment 

The Portland Public Schools Risk Manager works closely with the Physical Plant Division in devel- 
oping the safety budgets within the facilities budgets with the goal of reducing risks. This collabora- 
tion could be extended to the reduction of earthquake risks. 

Typical costs incurred or projected have been as follows: 

Renovation $70/sq.ft (of area affected) 

Maintenance (Q^ital Renewal) — $.5/sq.ft/yr (all bldgs) 

Energy Conservation $.16/sq.ft/yr (all bldgs) 

$1.3/sq.ft total program 

Reroofing $60-l(X)/square ($.3-.4/sq.ft. floor area) 

Asbestos Abatement $.06/sq.ft/yr (all bldgs) 

$4/sq.fL total program 

Seismic 

Seisnuc improvement is included within the Code Compliance Program, of which it currently com- 
prises about 30%. The program will entail a seismic analysis of buildings, which will be initiated 
when DCXjAMI’s geologic survey is available. The seismic analysis will not require any special 
budget authority if it can be accomplished within the Physical Plant Division’s budget (The Director 
has the authority to reallocate funds within his budget) 

Seismic safety is described in the draft Capital Program Requirements dated October 1992 s follows: 

“With the recent change in the seismic zone for western Oregon, the Portland Bureau of Buildings 
wUl be requiring structural modifications to buildings that undergo remodeling. [Ed.: Note that this 
has not yet occurred.] Proactively, the implementation of a program integrated with routine mainte- 
nance activity to mitigate non-structural and structural seismic concerns wUl be initiated in all District 
facilities. This program wUl not, however, upgrade all facilities to current design standards for earth- 
quake resistance.” 
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The seismic strengthening of non-structural elements currently planned includes par^ts, lateral 
bracing of ceiling systems, laige glazing areas and high shelves. These non-structural seismic retrofit 
measures have been estimated at $3/sq.fL 

Seismic improvement received a boost from the earthquake of March 1993. Following the earth- 
quake every building was examined by custodial staff and observed damage was reported. Thirty 
percent of the schools were inspected by Physical Plant persomiel as a result of these reports. Most of 
the damage was determined to be superficial, but two closures weredirectly attributable to earthquake 
damage in an auditorium and walkways. The latter were in a precast concrete building which current 
plans will demolish. 

/ 

Additionally, an archival plans analysis of all the schools was undertaken to identify all load bearing 
utueinforced masonry buildings. This information was combined with a review and update of the 
facility condition inspections carried out in late 1991, and summarized in a Facility Profile Summary 
dated May 1993. In addition to basic data about each school, four “condition rating criteria” were 
included: 

* Code Upgrade Status 

* ADA 

* Deferred Maintenance 

* Seismic Condition (very poor, poor, fair, good) 
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Excerpt From Portland Case Study 
April 8, 1994 
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IV. REGULATORY BACKGROUND (CONTEXT) 

State - In Oregon the State promulgates the building code, and enforces it in those jurisdictions (cities 
and counties) which opt not to enforce the code. The State is also responsible for the elevator and 
boiler codes. Fmally, the State tests and certifies local building officials, for which it collects a 5% 
surcharge on all permit fees. 

The building code promulgated by the State is the Uniform Building Code (UBC). They have re- 
cently adopted the 1991 edition, including a change to place western Oregon in Seismic Zone 3. 

Some owners in Portland were reportedly building to ZbneS requirements voluntarily even before the 
change. 

Portland - The city of Portland has code enforcement jurisdiction over Portland Public Schools. 

In enforcing the seismic provisions of the code, the City of Portland Bureau of Buildings evaluates the 
plans and reviews the calculations. In the case of a change of use in an existing building the Bureau 
of Buildings requires compliance with the code requirements for new construction, and when this is 
in4>ractical they require an evaluation using a force analysis per the current code, and try to achieve 
“equivalent life safety”. The case is then referred to the Stractural Advisory Committee which makes 
a recommendation to the Bureau of Buildings. Unreinforced masoniy walls are acc^ted for shear on 
the basis of tests. 

In the case of a rehabilitation of an existing building the Bureau of Buildings “try to persuade the 
owner to hire an engineer to poform a seismic evaluation of the building.” They have recently started 
using the seismic provisions of the Uniform Code for Building Conservation (UCBC) as a guideline 
in dealing with several buildings. 

Ch^to 24.55 of the Code of the City of Portland, Abatement of Unsafe. A bandoned and Dangerous 
Buildings (the **Hazardous Building Code”), is used in Portland as a tool for achieving, among other 
things, incremental improvements in existing buildings. The objective is to develop a programwhich 
leads to investment in existing buildings as a function of risk, rather than having such investment 
governed by arbitrary code triggers. The approach reportedly takes the economics of the situation into 
account by phasing the upgrade work. This is accomplished by means of a formal agreement of 
phased improvements making use of a series of renewable Temporary Certificates of Occupancy. 

The method has been used to acconq)lish a variety of life safety, accessibility and seismic in^rrove- 
ments in Portland buildings. (We have obtained an example of an Agreement signed in Tannery 1990 
to achieve seismic strengthenirig of an unreinforced masonry building in four phases over a two-year 
period.) The Bureau of Buildings has entered into this type of agreement with Portland Public 
Schools to address life safety and accessibility issues, but it has not so far addressed seismic issues in 
schools. 

One of the main issues in adopting the Zone 3 code change in Portland was that Chapter 24.55 in- 
cludes a definition of “dangerous structure” as the lack of capacity to resist a minimum percentage of 
the forces defined in the building code. By this definition most buildings built to Zone 2B require- 
ments are “dangerous” in Zone 3. 

A7T-27 
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Following the March 25, 1993 northwest Oregon earthquake several draft proposals for seismic 
regulations for existing buildings have been circulated. A Seismic Task Force is reportedly about to 
be named to develop such regulations. 

Fmally, the Bureau of Fre, Rescue and Emergency Services has reportedly completed a seismic 
survey of Portland fue stations and other critical structures (at a cost of $30,(XX)), and the Bureau of 
Buildings has recently completed a survey (employing students) of 3,000 unreinforced masonry 
buildings, most of them located in downtown Portland. 
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Excerpt From O gden Case Study 



April 29, 1993 
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The State of Utah Division of Risk Management in the Department of Administrative Services 
maintains and manages a risk pool covering the public schools. The school districts are assessed 
contributions to the pool, and the Division of Risk Management self insures a relatively high deduct- 
ible and purchase insurance for losses in excess of the deductible. The Division of Risk Management 
is becoming increasingly involved in facility-related risk management of Utah’s schools, including 
encouraging adoption of loss reduction measures by local districts. 



As noted earlier, the State Division of Risk Management is becoming increasingly involved in facil- 
ity-related risk management of Utah’s schools. The division has increased its staff significantly in the 
past 18 months, including the addition of a professional engineer. It has irutiated two types of inspec- 
tion programs— self-inspection and division inspection: 

* The self-inspection program occurs in state buildings, colleges and schools. It covers 
a variety of non-stmctural hazards including seismic hazards. The achievement of 
“substantial” corrections results in a credit on the required insurance pool contribution. 
The intention is to initiate surveys next year of unreinforced masonry buildings and 
older buildings constmcted prior to the adoption of building codes. 

* State Division of Risk Management inspections are carried out by four inspectors who 
spend all their time in the field. Each elementary school in the state is reportedly 
visited by an inspector every 2-3 years. The inspections may result in recommenda- 
tions which could affect insurance coverage. 

While neither of these programs is strictly related to code enforcement, they may lead to incremental 
seismic retrofit of schools by encouraging the adoption of loss reduction measures by local districts. 
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